This communication will show how infectious disease is influenced by human demography and economic activity. AIDS, rubella, measles, and syphilis were positively correlated with population size/density, while scrub typhus, legionellosis, and enterohemorrhagic Escherichia coli (EHEC) infections were negatively correlated.
In Japan, under the Law Concerning the Prevention of Infections and Medical Care for Patients of Infections, physicians who have diagnosed infectious diseases in category I-IV and some in category V shall report all the cases without delay (http://law.e-gov.go.jp/ htmldata/H10/H10HO114.html). Such infections are conveniently called``all the case notifiable infections.'' In the present analysis,``all the case notifiable infections'' reported in relatively large numbers (＞100 cases/year) were selected. Fig. 1 plots the incidence (number of patients per 1,000) in the horizontal axis (x-axis) and ranking number of prefectures starting from the prefecture with the lowest incidence in the vertical axis (y-axis). The plot is thus a cumulative frequency distribution of disease incidence per prefecture. EHEC, shigellosis, and tuberculosis showed near normal distribution, while all others (i.e., measles, rubella, syphilis, AIDS, severe invasive streptococcal infections [TSLS] , amebiasis, hepatitis A [HAV], hepatitis E [HEV], legionellosis, and scrub typhus [Tsutsugamushi disease]) showed near log-normal distribution. The downward arrowheads above the graphs indicate the approximate position of the arithmetic mean of the incidences. Fig. 2 shows what are called``incidence-population size/density'' plots. Circles represent prefectures. The vertical axis is the population density (×100/sq. km), and the horizontal axis is the population size (×100,000). Prefectures with large population sizes are on the right side, and those with high population density are on the upper side of the graph. Tokyo, Osaka, and Kanagawa, highly populated prefectures, are clustered in the upper-right, and Aomori, Akita, and Okinawa, lowly populated prefectures, are in the lower left. The disease incidence (number of patients per 1,000) of prefectures is represented by the circle sizes. The prefectures whose incidence is higher than the arithmetic mean among prefectures are represented by large circles (prefectures on the right side of the arrowheads in Fig.   1 ), and those whose incidence is lower than the arithmetic mean are represented by small circles (prefectures on the left side of the arrowheads in Fig. 1 ). For AIDS, measles, syphilis, rubella, and amebiasis, large circles are clustered in the upper right, while those for legionellosis, scrub typhus, and EHEC (Fig. 2) are clustered in the lower left. The clustering is not obvious for tuberculosis, TSLS, HAV, HEV, and shigellosis.
For all the infections (including HAV and HEV, whose 2012 data are not shown), the plot pattern is similar between 2012 and 2013, indicating relative pattern stability at least in a short time span.
How could the population size/density have influenced the geographical distribution of infections? It may have been human activities linked to human demography rather than the population size/density itself that directly influenced the infectious disease epidemiology.
Prefectures' tax income is a measure of their economic activities. Fig. 3A shows the relationship between the tax income per person in 2009 and the population size density. Prefectures whose tax income was larger than the arithmetic mean (¥37,600) are represented by large circles, and those with smaller tax income are represented by small circles. Large circles are clustered in the upper right, and small circles are clustered in the lower left, showing that tax income per person is higher for more populated prefectures and lower for less populated prefectures. Fig. 3B -1 and 3B-2 show the relationship between tax income and population size and that between tax income and population density, respectively. The plots are rightward ascending; the correlation coefficient (cc) between tax income and population size is 0.823 and the cc between tax income and population density is 0.782; the higher the population size/density, the higher the prefectures' tax income. In Fig. 3 , the tax income per prefecture is plotted in the horizontal axis, and the disease incidence is plotted in the vertical axis. The plot distribution is rightward ascending for AIDS and measles (Figs. 3C-1 and 3C-2), and the 2 parameters are mutually correlated with ccs of 0.737 for AIDS and 0.691 for measles. The plot distribution for tuberculosis is almost horizontal (Fig. 3C-3) , and there is no correlation between tuberculosis incidence and tax income (cc: 0.260).
Fig. 4A compares age distribution of prefectures. Percentages occupied by age groups 0-4 years, 15-34 years, 35-65 years, and ＞65 years were calculated for individual prefectures. Within each age group, prefectures were divided into those whose percentage was higher than the arithmetic mean of each age group (represented by large circles in the figure) and those whose percentage was lower than the arithmetic mean (represented by small circles). In age groups 15-34 and 35-64 years, large circles are clustered in the upper right, while in the age group ＞65 years, large circles are clustered in the lower right. These indicate that the working age population, 15-34 and 35-64 years, is concentrated in populated urban prefectures, and the aging population is concentrated in less populated rural prefectures. In the age group 0-14 years, large circles and small circles are intermingled; however, circles for Tokyo, Osaka, Kanagawa, and Saitama that are clustered in the upper right are small, indicating that birth rate in the most populated prefectures in Japan is low. Now, the incidence-population size/density plots in Fig. 2 can be examined for compatibility with the age distribution in Fig. 4A . (i) AIDS, syphilis, and amebiasis: Clustering of large circles in the upper right is compatible with the fact that these infections, including amebiasis, are linked to sexual activities of middle-aged and young people. (http://www.nih.go.jp/niid/images/ iasr/35/415/graph/f4154j.gif; http://www.nih.go.jp/ niid/ja/id/742-disease-based/ha/syphilis/idsc/iasrtopic/5404-tpc420-j.html; http://idsc.nih.go.jp/iasr/ 28/326/tpc326-j.html). (ii) Measles and rubella: Clustering of large circles in the upper right is compatible with the fact that the peak age of rubella patients is currently 30-40 years (http://www.nih.go.jp/niid/images/ iasr/34/398/graph/f3983j.gif) and that measles is transmitted to the susceptible age group ＜2 years by adults (1) (http://idsc.nih.go.jp/iasr/31/360/graph/f3603j. gif). (iii) Legionellosis and scrub typhus: Clustering of large circles in the lower left is compatible with the fact that most patients are aged 50-90 years with the peak in 60 years for legionellosis (http://www.nih.go.jp/niid/ ja/id/687-disease-based/ra/legionella/idsc/iasr-topic/ 3611-tpc400-j.html) and 70-74 years for scrub typhus. Scrub typhus patients are mostly farmers (http://idsc. nih.go.jp/iasr/31/363/tpc363-j.html). (iv) EHEC and shigellosis: Though they are similar as pathogens, while EHEC's large circles are clustered in the lower left, shigellosis's large circles are clustered in the upper right. Fig. 2 . Incidence of infections as a function of population size and population density. Each symbol represents a prefecture, whose coordinates are determined by the population size in the horizontal axis (×100,000) and population density in the vertical axis (×100/sq. km). Incidence (number of patients per 1,000) of the infections is represented by the size of the symbols. Larger symbols represent prefectures whose incidence was higher than the arithmetic mean of the patient number per prefectures, and smaller symbols prefectures with incidence lower than the arithmetic mean. The approximate position of the mean of incidences among prefectures is shown in Fig. 1 with downward arrowheads on the top of each graph (See Fig. 1 ). Correlation coefficients between the incidence and population size and those between the incidence and population density, which were calculated by using the 2013 data, were respectively 0. Fig. 4B-1 with the ＞65 year plot in Fig. 4A ). However, the patients' age was clustered in 5-24 years, as shown in Fig. 4B-2 . Close examination, however, reveals resemblance between the H1N1 2009 pdm plot and the 0-14 year plot in Fig. 4A . The overall pattern of the H1N1 2009 pdm plot was probably represented by the age group younger than 14 years (actually, as shown in Fig. 4B -2, patients aged above 15 years were a minority). This example warns against use of the incidence-population size/density plots in isolation. Analysis presented in this paper illustrates how population size/density, tax income, and age distribution are related with infectious disease incidences, though they may not be in a direct causal relationship. Control/elimination of measles, rubella, AIDS, syphilis, amebiasis, etc., which are under strong influence of human activity, will be difficult, though not impossible, unless targeted measures are taken. Consideration of geo-demographic factors will be indispensable for such enterprises.
Meanwhile, the present analysis confirmed problems associated with the aging population advocated by Masuda (2) . In Japan, rural prefectures are aging and their tax income is decreasing, while they have to confront infections that are relatively rare in populated prefectures.
Geo-demography will be an important consideration for policy making on infectious diseases because the surrounding situations are uneven in Japan, and the unevenness may be aggravated in future. 
